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Descripti n 

La pr^sente invention se rapporte k de nouvelles compositions utiles en dermatologie et/ou cosm^tologie pr^sen- 
tant une activity antifongique am6lior6e. 
5 Le traitement des infections fongiques cutan6es est assez limits par manque de th6rapeutiques. Les probl^mes 
associ6s ^ ces pathologies, effets secondares, absence de r6ponse au traitement ou d6veloppement de la r6sistance 
des germes. sont une r^lit6 du terrain. 

Parmi les affections cutan^es provoqu6es par des champignons, on distingue celles dues aux leojres et cedes 
dues aux dermatophytes. 

10 Les infections cutan6es provoqu6es par les levures Pityrosporum ou Candida sont en recrudescence notamment 
du fait de I'augmentation des allergies cutan^es et de celui du nombre de patients pr6sentant un syndrome d'immuno- 
d^icience acquise. 

En effet. les levures lipophiles Pityrosporum orbiculare et Pityrosporum ovale sont pr6sentes en tant que sapro- 
phytes de la peau, mais lorsqu'elles se transforment sous leur forme active d'hyphe connue sous le nom de Malassezia 

IS furfur, on aboutit au pityriasis versicolor. Cette Eruption trds commune chez les jeunes aduttes. se prteente sous forme 
de petites surfaces circulaires avec desquamations blanches. ros6es ou manrons. Les lesions se produisent au niveau 
du tronc, sur la parte proximale des bras ou des jambes et peuvent converger. La bonne implantation du germe est 
confirmee lorsqu'on assiste k une d^igmentation de la peau. Ceci est dO d la production d'un acide dicartx>xytique. par 
la levure, qui r^sulte de {Inhibition de la tyrosinase. Cet effet. contraire k la synthtee de la m^lanine, est inesth^tique 

20 et constitue une des premieres indications cliniques chez le patient, la colonisation cutan6e par ce germe 6tant indo- 
lore. 

Lors des traitements. il est essentiel que toutes les zones infestdes soient indues af in de s'assurer que le probldme 
est 6rad>qu6. Les patients soumis d une corticoth^rapie orale ou bten immunocompromis. peuvent d6velopper une 
infestation massive. Lorsqu'une detection clinique n'est pas r6alis6e et que les st^roldes topiques sont prescrils. une 
25 Eruption acc6l6rde peut dtre ddvelopp6e. 

L1nt6r§t pour la dermatite s6borrh6ique a 6t6 relanc6 depuis la venue sur le march6 du K6toconazole. af in de trai- 
ler par voie orale et topique, les composantes inflammatoires de cette affection provoqu^ aussi par Pityrosporum. 
Ceci a men6 k la reconnaissance d une maladie tort6e au d^rt mais reconnue maintenant comme le pityrosporum 
foilicutitis. Sa manifestation principale est une fblliculite du tronc de patients jeunes et moyennement dgds. et est fr6- 
30 quemment associ^e k la dermatite s6kx>rrh6ique. 

Cette derni^re se manif este sous forme d'^ruptions avec des desquamations grisdtres du cuir chevelu. des oralles. 
des plis inguinaux, du tronc et du dos. 

Les desquamations au niveau des plis des paupidres et des narines. sont aussi une manifestation de I'atteinte par 
cette levure. 

35 II est probable que de trds nombreux facteurs externes jouent un rdle en alterant les effets saprophytes de 
Pityrosporum dans le pityriasis versicolor et la dermatite s6bonrh^ue, ce qui induit la modification du comportement 
cutan6 de la levure. 

Les autres pathologies k levures sont les candidoses superficielles cutan^muqueuses. Candida albicans est 
Tagent pathog^e le plus souvent retrouv^ mais d'autres esp^ces peuvent aussi dtre primes. 
40 Comme les esptees de Candida se muttiplient ais^ment dans une atmosphere chaude et humide. les candidoses 
superficielles silent au niveau des plis axiilaires ou adjacents aux orifices corporels. Des plaques ^ryth^mateuses et 
humides sont visibles et peuvent donner lieu k des pustules aux margelles des Idsions. Bien entendu. des facteurs 
favorisant. tels que le traitement par antibiotique k large spectre, les st^oides syst6miques et autres molecules immu- 
nosuppressives, favorisent r^mergence de candidoses bucco-digestives. 
45 Certains diabetes. I'hypoparathyroldisme peuvent avoir oomme consequence des paronychias chroniques et 
n^cessiter un traitement topique compl^mentaire. 

Enfln, dans le cas d1mmunit6 d6ficiente, on assiste k une reaction granulomateuse comme dans les cas de candi- 
dose digestive. Lorsque les malades sont sdv^rement immunoconpromts, on assiste k une dissemination k la fois sys- 
temique et cutan^e de la levure. 
50 Mis k part les effets irritants cites, une reponse immundogique a ete decrite avec ces levures. Elle est d'ordre 
humoral et cellulaire. De hauts taux d'anticorps seriques anti-prtyrosporum lors de peliicules, ont ete denx)ntres. 

De plus, la dermatite seborrheique est plus commune chez des patients preserttant un terrain atopique. dermatite 
atopique cervico-cephalique. avec presence d'lg E spedf iques antipityrosporum orbiculaire dont le taux est hautement 
correie avec la severlte de la maladie. En ce qui concerne les dermatophytoses. nous pouvons dter le pied d'athiete. 
55 les teignes ainsi que toutes les onychomycoses. 

Face k I'ensemble de ces pathologies, peu de therapeutiques sont reellement efficaces. 
Les imidazoles n6cessitent au minimum trois semaines d'un r6gime biquotidien, les lesions cutan6es etant souvent 
tres etendues. et le patient manque souvent de produit afin de traiter I'ensemble des lesions corporelles (visibles 
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* notamment en lumi^re de Wood par presence d'une couleur jaune clair). Lutilisation du shampooing au k^taconazole 

a bien 6t6 6voqu6e pour am^liorer Papplicatjon mais le patient peut manquer son traitement lorsqu'une grande surface 
du dos est Impllqu6e. De plus, les imidazoles sent fongistatiques et la probability de resistance est done 6lev6e. EP-0 
070 525 d6aitdes compositions comprenant un imIdazoleXI) et une autre substance choisiedans un groupe. Iul-m6me 
5 comprenant le crotamiton lequel est utilise dans une quantlte suffisante pour dissoudre le compose (1). 

Les autres traitements locaux tels que les shampooings ^ base de pyrithlone de zinc, de sulfure de sei6nium ou de 
ooaltar, montrent que la remission n'est pas complete apres environ un mois de traitement. 

II existe done un reel besoin pour un produit antllbngique qui aurait differentes qualites telles que i'eff icacite, la rapi- 
dite d'action et presentant une exceitente tolerance cutanea 
10 La presente invention concerne done un nouveau produit de combinaison, dont I'association synergique presente 
une activite antifongique am6lioree, actif sur des souches gen6ralement resistantes aux antifongiques usuels, notam- ' 
ment aux imidazoles comma reconazole. 

La presente invention concerne egalement une conposition dermatologique et/ou cosmetique comprenant ladite 
association synergique de produits. 
IS La synergie peut 6tre mise en evidence par le calcul des Fic Index (Fractionnal inhibitory Concentration Index) ou 
RFC d'un produit A qui se def init comme sutt : 

CMF du produit en association 

20 FFCA - 

CMF du produit A seul 



CMF definissant la concentration minimale de fongicide pour laquelle on obtient une diminution de 4.Log 10 de 
rinoculum ensemence en 5 minutes de contact & 20**C. 

Lassociation de deux antifongiques A et B est synergique si la somme des FFC (ou FFC Index) (FFCA + FFCB) 
30 est inferieure ou egale k 0,75. 

Plus la valeur FFC Index est faible. plus la synergie est importante. 

On considere qu il y a simple additivite pour des valeurs d'Index comprises entre 0.75 et 1,1 et indifference dans 
rintervalle compris entre 1,1 et 2. Au-deie. Tassociation estconsideree comme antagoniste. 

Le nouveau produit selon I'invention oonsiste d'une part en un agent antifongique seiectionne parmi les 1 -hydroxy- 
35 2-pyridone8 de fbrmule generale I 



40 




I 



OH 



so dans laquelle Ri represente un reste hydrocarbone sature ayant de 6 e 9 atomes de cartxjne, 

Pun des restes R2 et R4 represente un atome d'hydrog6ne et Tautre represents un atome d'hydrogene ou le groupe 
methyle ou ethyle, et 

R3 represente un reste alkyle ayant 1 ou 2 atomes de carbone. et leurs sels physiologiquement acceptabies. 
et d'autre part, du crotamiton. comme potentialisateur de I'activite antifongique de la 1-hydroxy-2-pyridone. 

55 

La composition dermatologique et/ou cosmetique selon I'invention contient pour sa part une association synergi- 
que de la 1 -hydroxy-2-pyridone de fornxjle generale 1, telle que definie ci-dessus, et du crotamiton, avec au moins un 
exdpient pharmaceutiquement acceptable. 
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Par satur^, on entendra un reste hydrocarbon^ ne contenant pas de liaisons inultiples aliphatiques. telles que des 
liaisons Sthyl^niques ou ac^tyl^iques. 

De pr§f6rence. R1 est un reste alkyfe ou cycloalkyle, et dans ce cas un reste cyclohexyle qui peut fitre Ii6 au noyau 
pyridone par un alkyl^e. ou encore 6tre substitu6 par un groupe alkyle. 
5 R1 peut 6galement repr6senter un radical aromatique ou un radical aromatique lid au noyau pyridone par un reste 
aikyldne. 

Le radical aromatique est avantageusement un groupe phdnyle. ^entuellement subsitud par un ou plusieurs grou- 

pes alkyles. 

Parmi les composes de formule g6n^ale I utiles selon la prdsente invention, on citera en particulier la 1 -hydroxy- 
10 4-m6thyl-6-n-hexyl-, -6-iso-hexyt-, -6-n-heptyl- ou -6-iso-heptyl-2-pyridone. la 1-hydroxy-4-m6thyl-6-octoyl- ou -S-iso- 
octyl-2-pyridone, en particulier sous forme de 1-hydroxy-4-m6thy1-6-(2.4,4-trim6thylpentyl)-hydroxy-4-m6thyl-6-cyclo- 
hexyl-2-pyridone. la 1-hydroxy-4-m6thyl-6-cyclo-hexytm6thyl- ou -6-cyctohexyl6thyl-2-pyridone. le reste cyclohexyle 
pouvant dans chaque cas porter encore un radical mdthyle, la 1-hydroxy-4-m6thyl-6'(2-bicyclo[2.2.l]heptyl)-2-pyri- 
done, la 1-hydroxy-3.4-dim6thyl-6-benzyl- ou -6KJIm6thylbenzyl-2-pyridone et la 1-hydroxy-4-m6thyl-6-(p-ph6nyl-6thyl)- 
is 2-pyridone. 

D'une mani6re pr6f6rentielle. la 1 -hydroxy-2-pyridone est du ciclopirox (R1=cyclohexyl, R2=R4=H et R3=CH3) ou 
de I'octopirox (R1^.4.4-trimdthylpentyl, R2»R4bH et R3»CH3) ainsi que leurs sels physlologiquement acceptables. 
notamment leur sel d'dthanolamine. 

Lintdrdt des 1-hydroxy-2-pyridones reside dans leur action, au niveau du mdtabolisme protdique des levures ; 
20 c*est-^-dire apr^s avoir pdn§tr6 dans la cellule et non au niveau de la synthase de rergostdrol, comme les imidazotte 
qui agissent au niveau parietal. 

Le crotamiton. ou N-6thyt-N-0-tolylcrotonamide a pour sa part 6t6 ddcrit comme scabictde. antiprurigineux et 
comme antifbngique. 

D'une mani^re avantageuse. le rapport ponddral 1 -hydroxy-2-pyridone/crotamiton dans le produit de combinaison 
25 selon rinvention est compris entre 4/1 et 1/4. de pr6f6rence voisin de 1 . 

Les constituents du nouveau produit de combinaison selon rinvention sont destine k 6tre employes simultan6- 
ment. 

Toutefois. ils pourront ^element dtre employes en association sdpardment ou encore dtol^ dans le temps. 
Un mdme rapport peridural prdfdrentiet entre la 1 'hydroxy-2-pyridone de formule I, telle que d^inie cl-dessus et le 
30 crotamiton. sera recherche dans les compositions dermatologiques et/ou cosmdtiques seion rinvention. 

Selon cet aspect de la prdsente invention. Tassociation synergique telle que ddfinie plus haut sera prdsente dans 
la composition d une teneur comprise entre 0,5 et 4 % en poids. 

Les compositions sont de pr6f6rence sous la forme de shampooing, de lotion ou encae de solution aerosol. 
Les exemples qui suivent sont destines k illustrer rinvention, sans aucunement en imiter la portte. 
35 Dans ces exemples, on se rdf^era aux tableaux en annexe qui rteument ractivitd fbngicide des produits seuis et 
associds sur Pityrosf>orium ovate sauvage r^stant k r^conazole. et Candida albicans ATCC 9021. 

EXEMPLE 1 : Association cicloplroxolamlne/crotamlton 

40 Des souches de Malassezia furfur {Pityrospomm ovale) ont 6t6 testdes pour leur sensibility vis^-vis des prindpes 
actifs seuls ou bien en association selon rinvention. 

Les souches sont issues du Laboratoire de Parasitologle du Centre Hospitalier Regional de Rangueil de TOU- 
LOUSE (France) et une souche est teonazole rdsistante (6co-R). Elles ont 6t6 cultiv6es lore des essais sur milieu 
Dixon solide. 

45 La technique utilisde est originale car elle utilise d la fois le principe de la technique de r^chiquer et celui de la 
norme Afnor par filtration sur membrane relative k la fongicidie avec un temps de contact germe-mol^les de 5 minu- 
tes. 

C'est une macro-m6thode qui a done 6t6 r^lisde ici avec validations k chaque essai du t6nfK)in solvant des mole- 
cules (Tween® 20 %. 6thanol 1 7 % dans I'eau distill6e). 
50 Ce solvant inhibe l^^rement ractivitd de la ddopiroxolamine. et il taut done s'attendre k de meilleurs rdsultats en 
pratique. Les autres t^oins sont celui de la vigueur de la souche et de refficacite des produits seuls. soit : 

- ciclopiroxolamlne 4 % 
-crotamiton 4% 

55 

Le tableau 1 repr6sente les moyennes g6om6tiques de la reduction logarrthmique sur deux Pityrosporium ovale 
sauvages dont une 6co-R. le nombre d^essais ainsi que le pourcerrtage d'efficacrt^. 

La norme Afnor considers qu'il y a fongiddie pour une reduction de 4 Log 10 de I'inoculum aprds 15 minutes de 
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contact. 



Nous avons done ici en dnq minutes de contact 100 % d'activitd pour : 



Crotamiton 4 % (produit utilise seul) 



5 



Crotamiton 2 % 



) 

) (association synergique) 
) 



10 



Cicloplroxolamine 2 % 



IS et 50% d*activit6 pour 

• Cidopiroxolamine 4 % (produit utilise seul) 

Pour des raisons techniques de solubilisatlon de la molteule, nous avons consid6r6 que les concentrations sup6- 
20 rieures en cidopiroxolamine tendraient vers les 1 00 % d*activit6 k environ 6 % de cidopiroxolamine. Le FFC Index est 
done inf6rieur k 0.7. 

Le pH de rensemble de ces etudes se situe autour de 8. 

EXEMPLE 2 : Association octopiroxoiamine/crotamnon 

25 

L'association de I'octopirox avec le crotamiton a M test6 selon la m^thodologie de Texemple 1 sur une souche 
Pityrosporium ovale 6co-R et C. albicans ATCC 9021 . 

Le tableau 2 repr^sente les rteultats obtenus sur P. ovale 6go-R apr^ dnq minutes de contact pour i'assodatlon : 

30 - aotamiton 1 %-octopirox 1 % pour lequel nous avons 1 00 %d'efficacit6 

- alors que les produits seuls d double ou quadruple concentrations sont moins actifs. 

En effet. le crotamiton ^ 4 % donne une eff icacrtd de 84 % et I'octopirox d 2 %. une efficadt6 de 45 %. 
Nous voyons done que le rapport des concentrations nous donne un FFC Index inf6rieur k 0.75. 
35 Le mdme sdvant a dt6 utilise et validd k diaque essai comme le spteif le la nomne Afnor. 

Ces R6sultats ont 6t6 confirm6s sur une levure de r6f6rence Afnor {C.albicans ATCC 9021). Les rteultats sort 
reports dans le tableau 3. 

Les essals de Pexemple 2 ort ^6 r6alis6s avec un pH plus basique = 9. 
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TABLEAU 2 



Produits (%) 


OctO (2) 


Octo{1)Crota (1) 


Crota (2) 


Crota (4) 


Mg 


1.85 


4.07 


1.59 


3.26 


n 


2 


2 


2 


2 


% activity 


45% 


100% 


40% 


83% 


Octo: octopirox 



TABLEAU 3 



Produits (%) 


Octo (2) 


Octo(1) 


Octo (1) Crota 
(1) 


Octo (0,5) 
Crota (1) 


Octo (0.5) 
Crota (1) 


Crota (2) 


Crota (4) 


Mg 


3.18 


0.36 


4.94 


0.57 


2,54 


2.43 


4,95 


n 


3 


3 


3 


2 


3 


3 


3 


%activH6 


60% 


7% 


100% 


10% 


50% 


50% 


100% 
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gXEMPLE 3 : Shampooing 



Octopiroxolamine ) 

cxj ) 0.5 ^ 2 % 

Ciclopiroxolamine ) 

Crotamiton 0,5 a 2 % 

D^cylglucoside (sol. 55 %) 10 g 

Disodium cocoamphodiacetate (Sol. 38 %) 1 5 g 

Cocamidopropyl b^taine (Sol. 30 %) 

Cocamide MEA 5 g 

PropyiSneglycol 2,5 g 

Parfum, colorant 

Agent complexant 

Eau deminerallsee QSP 1 00 ml 

pH ajuste entre 7 et 9 



EXEMPLE 4 : Shampooing 



Octopiroxolamine ) 
ou ) 0,5 a 2 % 

Ciclopiroxolamine ) 
Crotamiton 0,5 ^ 2 % 

Laurylpolyglucose (sol. 50 %) 10 g 

Disodium cocoamphodiproponate (Sol. 40 %) 8 g 

Polysorbate 20 , 1 a 3 g 

Hydrogenated talloweth 60 

Myristyl glycol 2 a 3 g 

N-hydroxytehyl-acetamide (Sol. 70%) 0.5-1.5 % 

Parfum complexant 
Agent opacifiant 

Eau deminerallsee QSP 1 00 ml 

pH ajuste entre 7 et 9 
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EXEMPLES: Shampooing 

Octopiroxolamine ) 
ou . ) 0.5 a 2 % 

Ciclopiroxolamine ) 
Crotamiton 0,5 a 2 % 

D6cylglucoside (sol. 55 %) 6g 
Disodium cocoamphodiacetate (Sol. 38 %) 
Cocamidopropyl dimethylamino Hydroxypropyl 
Hydrotyse collag^ne (Sol. 30 %) 7 g 

Cocamide DEA 3 a 5 g 

Glycerine 2g 
Parfum, colorant 

Eau demineralisee QSP 1 00 ml 

pH ajuste entre 7 et 9 
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EXEMPLE 6: Shampooing 

Ciclopiroxolamine ou octopiroxolamine ) 

) 0,5 a 2 % 

Crotamiton ) 
AlkyI ether sulfate de triethanolamide 

(Sol. ^ 30 %) 20 a 50 % 

Oihydroxyethanolamide d'acides gras 
de Coprah 

Ethylene diamine disodique 0,1 5 % 

Chlorure de sodium (qs viscosite) 1 % 

^ Parfum 

Eau purifi6e QSP lOOg 



so 

II est important de s*assurer que le pH de ces shampooings soit ajust6 aux environs de 7-9 pour des raisons d'eff i- 
cacit6 et de meilleure solubilisation des actifs. II est bien 6vident que ces fbrmules ne sort pas limitatives et qu'il est 
55 inportant de privildgier la compatibllrt6 des tensio-actifs avec rassodation l-hydroxy-2-pyridone/crotamiton seion 
I'invention. 
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EXEMPLE 7 : Loti ncapiilaire 

Octopiroxolamine ) 

ou ) 0.5 a 2 % 

Ciclopiroxolamine ) 

Crotamiton 0,5 a 2 % 

Chlorure de laurylpyridinium 0.01 a 0,100 

Dimethlcone copolyol 0,10 a 0,50 % 
Parfum QS 

Melange eau-alcool 30 % a 60 % Vol. QSP 1 00 ml 



EXEMPLE 8 : Solution aerosol 



Octopiroxolamine ) 
25 ou ) 0,5 a 2 % 





Ciclopiroxolamine 


) 




Crotamiton 


0.5 a 2 % 


30 


CyclometMcone 


1 a 5% 




Methylol 


30 ml 




N-hydroxyethylacetamide 70 % 


1 a 5% 


35 


Alcool ethylique 


50 ml 




Eau demineralis^e QSP 


100 ml 




Azote QSP 9 bars pour pressurisatlon en boitier aerosol. 





40 



Revendlcatlons 

45 

1 . Produit de corrbinaison caract6ris6 en ce qu'il consiste en rassociation d'une part en un agent antifongique s^lec- 
tionn6 parmi les 1 -hydroxy-2-pyridones de formule g6n6rale 1 : 



so 



ss 
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dans laquelle repr6sente un reste hydrocarbon6 satur6 ayant de 6 ^ 9 atomes de cartxjne, 

run des restes R2 et R4 repr6sente un atome d'hydrog6ne et l autre repr6sente un atome dliydrog^ne ou le 

groupe m^thyte ou ^hyle, et R3 repr^sente un reste alkyle ayant 1 ou 2 atomes de cartx>ne. 

et leurs seis physiologiquement acceptabies. 

et d'autre part, du aotarrnton, comnfie potentialisateur de Tactivitd de Tagent anti-fongiqua 

2. Produit salon la revendication 1, caract^risd en ce que dans la famule g6n6rale I. Ri est un reste alkyle ou 
cydoalkyle. ledit cycloalkyle pouvant fttre 116 au noyau pyridone par un all^dne, ou encore substitud par un grotpe 

alkyle. 

3. Produit selon la revendication 1. caract6ris6 en ce que dans la formule gdn^rate I. Ri est un radical aroniatique. 
6ventuellement substitu6 par un ou plusieurs groupes aikyles, qui peut etre Ii6 au noyau pyridone par un reste alk- 
yi6ne. 

4. Produit selon la revendication 1 , caract6ris6 en ce que I'agent antlfongique de formule g6n6rale I est du ciclopirox 
ou de Toctopirox. ainsi que leurs sels physiologiquement acceptaljies, notamment leur sel d'6ttianolamine. 

5. Produit selon I'une des revendications 1 k 4, caract6rise en ce que le rapport pond6ral 1-hydroxy-2-pyridone/ao- 
tamrton est compris entre 4/1 et 1/4, de pr^6rence voisin de 1. 

6. Produit contenant un agent antifongique s6lectionn6 parmi les 1 -hydrQxy-2-pyridones de formule g6n6rale I. telles 
que d6finies dans les revendications 1 A 4, et du crotamiton. comma produit de combinaison pour une utilisation 
simultan6e, s6par6e ou 6tal6e dans le tenrps pour le traitement des infections fongiques cutan6es. 

7. Composition dermatologique et/ou C06m6tk|ue caract6ris6e en ce qu'elle contient I'assodation synergique d'une 
1-hydroxy-2i3yridone et de crotamiton. telle que ddfinle dans les revendications 1 d 5, et au moins un exdpient 
phamnaceutiquement acceptable. 

8. Composition selon la revendication 7. caract6ris6e en ce qu'elle contient entre 0.5 et 4 % en poids de I'associalion 
synergique. 

Claims 

1. Combination product, characterized in that it consists of a combination of. on the one hand, an antifungal agent 
selected from l-hydroxy-2-pyridones of general formula I: 
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IS in which represents a saturated hydrocarbon-based residue having from 6 to 9 carbon atonns. 

one of the residues Rg and R4 represents a hydrogen atom and the other represents a hydrogen atom or a 
methyl or ethyl group, and R3 represents an alkyi residue having 1 or 2 cartx)n atoms, 
and their physiologically acceptable salts. 

and, on the other hand, crotamiton. as potentiator of the activity of ttie antifungal agent. 

20 

2. Product according to Claim 1 . characterized in that, in the general formula I, Ri is an alkyI or cycloalkyi residue, 
it being poss^e for the said cycloalkyi residue to be linked to the pyridone ring via an alkytene. or alternatively to 
be substituted with an alkyl group. 

25 3. Product accading to Claim 1 . characterized in that, in the general formula I. Ri is an aromatic radical, optionally 
substituted with one or more alkyl groups, which can be linked to the pyridone ring via an alkylene residue. 



4. Product according to Claim 1. characterized in that the antifungal agent of general formula I is ciclopirox or 
octopirox, as well as their physiologically acceptable salts, in particular their ethanolamine salt 

30 

5. Product according to one of Claims 1 to 4, characterized in that the 1 -hydroxy-2-pyridone/crotamiton weight ratio is 
between 4/1 and 1/4, preferably ck>se to 1 . 

6. Product containing an antifungal agent selected from the 1 *hydroxy-2-pyridones of general formula I. as defined in 
35 Oaims 1 to 4, and aotamiton. as a combination product for a simultaneous or separate use. or for use spread out 

over time, for the treatment of fungal sKin infections. 

7. Dermatological and/or cosmetic composition, characterized in that it contains a synergistic combination of a 1- 
hydroxy-2-pyridone and aotamiton, as defined in Claims 1 to 5. and at least one pharmaceutically acceptable 

40 excipient. 

8. Composition according to Qaim 7. characterized in that it contains between 0.5 and 4% by weight of the synergistic 
combination. 



45 PatentansprOche 

1. Kombinationsprodukt, dadurch charakterisiert. da6 es aus einer Kombination von einerseits einem antimykoti- 
schen Mittel besteht. das unter den 1-Hydroxy-2-pyridonen der allgemeinen Formel 1 ausgewahlt wird: 

so 



55 
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IS wobei Ri einen gesattigten Kohlenwasserstoffrest mit 6 bis 9 Kohlenstoffatomen darstem, 

einer der Reste R2 und R4 ein Wasserstoffatom darstellt und der andere ein Wasserstoffatom oder eine 
Methyl- Oder Ethylgruppe darstelK. und R3 einen Alkylrest mit 1 Oder 2 Kohlenstoffatomen darstellt, 
und ihren physiologisch vertrdglichen Salzen. 

und andererselts von Crotamiton als Aktivitatsverstarker der antimyHotlschen Mittels. 

20 

2. Produkt nach Anspruch 1. dadurch charakterisiert, da(3 in der allgemeinen Formal I Ri ein Alkyl- Oder Cydoal- 
kylrest ist. 

wobei der Cycloalkytrest durch ein Alkylen an den Pyridon-Kern gebunden oder durch eine Aikylgruppe substituiert 
sein kann. 

25 

3. Produkt nach Anspruch 1 . dadurch charakterisiert, da3 in der allgemeinen Forme! I R ein aromatischer Rest ist, 
gegebenenfalls substituiert durch eine oder mehrere Alkylgruppen, der an den Pyrkton-Kem durch einen Alkylen- 
rest gebunden sein kann. 

30 4. ProduW nach Anspruch 1, dadurch charakterisiert. da3 das antimykotische Mrttel der allgemeinen Formel I Cido- 
pirox Oder Octopirox ist oder deren physiologisch vertragliche Saize, insbesondere ihr Ethanolamin-Salz. 

5. Produkt nach einem der Anspruche 1 bis 4, dadurch charakterisiert. daB das Gewichtsverhahnis 1 -Hydroxy-2-pyri- 
don/Crotamiton zwischen 4/1 und 1/4 liegt. bevorzugt in der NShe von 1. 

35 

6. Produkt. das ein unter den 1 •Hydroxy-2iDyridonen der allgemeinen Formel I. wie in den Anspniichen 1 bis 4 defi- 
niert. ausgewdhltes antimykotisches N4ittel und Crotamiton enthait. als Kombinationsprodukt zur gleichzeitigen, 
getrennten Oder zeitlich aufeinanderlblgenden Venwendung fur die Behandlung von Haut-Pilzinfektionen. 

40 7. Dermatologische und/oder kosmetische Zusammensetzung. dadurch charakterisiert, daB sie die synergistische 
Korrtjination eines 1-Hydroxy-2-pyridons und von Crotamiton enthait wie in den AnsprQchen 1 bis 5 deflniert und 
mtndestens einen pharmazeuttsch vertraglichen Exzipienten. 

8. Zusammensetzung nach Anspmch 7, dadurch charakterisiert. daB sie zwischen 0.5 und 4 Qew.-% der synergisti- 
45 schen Kbmbination enthait. 



so 
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The present inventiion relates to novel 
compositions which are useful in dermatology and/or 
cosmetology, these compositions having improved 
antifungal activity. 
5 The treatment of cutaneous fungal infections is 

fairly limited due to a lack of therapies. The problems 
associated with these pathologies - side effects, 
absence of a response to the treatment or the 
development of resistance to the microorganisms - are a 
10 reality of the field. 

Among the skin complaints caused by fungi, 
those due to yeasts and those due to dermatophytes are 
distinct, 

skin infections caused by Pityroaporum or 

15 Candicia yeasts are once again on the upsurge, in 
particular due to the increase in skin allergies and to 
that of the number of patients with an acquired 
immunodeficiency syndrome- 

Specifically, the lipophilic yeasts 

20 pityroBpojrvw orJbiculare and Pityrosporwn ovale are 
present as skin saprophytes, but when they transform 
into their active hypha form known under the name of 
MalAsseziai furfur, this results in pityriasis 
versicolor. This eruption, which is very common in 

25 young adults, takes the form of small circular areas 
with white, pink or brown desquamations. The lesions 
appear on the trunk, on the proximal part of the arms 
or the legs and can converge. Good implantation of the 
microorganism is confirmed when depigmentation oC the 

30 skin is observed. This Is due to the production of a 
dicarboxylic acid by the yeast , which results from the 
inhibition of tyrosinase. This effect, which is counter 
to melanin synthesis, is aesthetically unpleasant and 
constitutes one of the first clinical indications in 

35 the patient, since colonization of the skin by this 
microorganism is painless. 

During treatments, it is essential for all of 
the regions infested to be included in order to ensure 
chat the problem is eradicat d- Patients, subjected to 
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oral corticoid or intmunodef icient therapy, can develop 
a massive infescation* When a clinical detection is not 
madR and when topical steroids are prescribed, an 
^accelerated eruption can be developed. 
5 mteresc in seborrhoeic dermatitis has been 

rekindled oin^^e the arrival on the market of 
ketoconaaole, for the oral and topical treatment of the 
inflammatory components of this complaint, vhich is 
also caused by Pi tyrosporum. This has led to the 

10 recognition of a disease which was initially 
disregarded, but is not recognized as pityrosporum 
folliculitis. Its main manifestation is a folliculitis 
of the trunk o£ young and middle-aged patients, and is 
frequently associated with seborrhoeic dermatitis - 

IS The latter complaint is in the form of 

eruptions with greyish deaquamatiana of the scalp, the 
ear$, the inguinal folds, the trunk and the back. 

Desquamations on the folds of the eyelids and 
the nostrils are also a manifestation of attack by this 

20 yeast* 

It is probable that a very large number of 
external factors play a role by adversely affecting the 
saprophytic effects of Pityrospojrum in pityriasis 
versicolor and seborrhoeic dermatitis, which induces a 

25 change in the skin behaviour of the yeast. 

The other yeast pathologies are cutaneo- mucous 
superficial candidiases. Cajndida, albic^na is the 
pathogenic agent most often encountered, but other 
species can also be present. 

30 Since C^ndida^ species multiply readily in a hot 

and humid atmosphere, superficial candidiases locate 
chemselves in the axillary folds or adjacent to the 
body orifices. Erythemal and humid patches are visible 
and can give rise to pustules at the margins of the 

35 lesions. Needless to say, promoting factozrs, such as 
treatment with broad* spectrum antibiotics r systemic 
Gteroids and other immunosuppressant molecules « promote 
the emergence of bucco-digestive candidiases « 
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Certain forms of diabetes, hypoparathyroidi-sTO, 
can have as a consequence chronic paronychias and 
require an additional topical treatment. 

Lastly, in the case of immunodeficiency, a 
granulomatous reaction is observed, as in the case of 
digestive candidiasis. When the patients are severely 
immunodef icient, both systemic and cutaneous 
dissemination of the yeast is found. 

Besides the irritant effects cited, an 
immunological response has been described with these 
yaascs. This is of humoral and cellular order. High 
levels of anti-pityrosporum serai antibodies during 
dandruff have been demonstrated. 

Furthermore^ seborrhoeic dermatitis is most 
15 common in patients with an atopic terrain, cervico- 
cephalic atopic dermatitis, with the presence o£ 
specific nnti-pihyrosporum orbiculare IgE, the level of 
which is highly correlated with the severity of the 
disease. As regards dermatophytoses, mention may be 
20 made of athlete's foot, tinea and all forms of 
ony chomy cos is. 

Pew treatments are genuinely effective against 
this array of pathologies. 

Imidazole compounds require at least three 
25 weeks of a twice -daily regime, the skin lesions often 
being very extended, and the patient often does not 
have enough product to treat all of the body lesions 
(which are visible in particular under black light by 
the presence of a pale yellow coloxir) . The use of 
shampoo containing ketoconazole has indeed been put 
forwr-^rd to improve the application, but the patient's 
treatment may fail if a large area of the back is 
involved. Furthermore, imidazole compounds are 
fungistacic and the probability of resistance is thus 
3S high. EP 0,070,525 describes compositions comprising an 
imidazole (I) and another substance chosen from a group 
which its If comprises crotamiton, which is used in an 
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amount which is sufficient to diesolve the compound 

The other local treatments, euch ae shampoos 
based on zinc pyrithione, selenium sulphide oz- coal tar 
5 show that remission is not con^lete after treatment for 
about one month. 

There is thus a real need for an antifungal 
product which has various qualities such as efficacy, 
fipeed of action and excellent skin tolerance. 
10 The present invention thus relates to a novel 

combination product, the synergistic combination of 
which has improved antifungal activity, and which is 
active on ©trains that are generally resistant to the 
usual antifungal agents, in particular to imidazole 
15 compounds such ais econazolc. 

The present invention also relates to a 
d&rraatological and/or cosmetic composition comprising 
the csaid synergistic combination of products. 

The synergism can be demonstrated by 
20 calculating the Fic (fractional inhibitory 
concentration) or PPC index of a product A which is 
defined as follows: 

MFC of the combination product 

25 FFCA 

MFC of product A alone 



MFC defining the minimum fungicidal 
concentration for which a 4. Log XO decrease of the 
3C inoculum inoculated in S minutes of contact at ZO'^C is 
obtained. 

The combination of two antifungal agents A and 
B is synergistic if the sum of the PPCs (or PFC index) 
(FFCA FFCB) is less than or equal to 0.75. 
35 The lower the value of the FFC index, the 

greater the synergism. 

It is considered that there is simple 
additivity for index values of between 0»7S and l.i and 
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indifference in the interval between l,l and 2. Beyond 
this, the combination is considered as antagonist ic. 

The novel product according to the invention 
consists, on the one hand, of an antifungal agent 
selected frotn the l-hydroxy-2-pyridonos of general 
formula I 

.2 



XO r1 



to: 



(Z) 



OK 



in which represents a ^ature^ted hydrocarbon- 
based residue containing from 6 to 9 carbon atome, 
15 one of the residues and represents a hydrogen 

atom and the other represents a hydrogen atom or a 
methyl or ethyl group, and 

represents an alkyl residue containing 1 or 2 
carbon atoms ^ 

20 and their physiologically acceptable salts, 

and, on the other hand, crotamiton, as a potentiator of 
the antifungal activity of 1- hydroxy- 2 -pyridone* 

The dennatological and/or coametic composition 
according to the invention contains, for its part, a 

25 synergistic combination of 1- hydroxy- 2 -pyridone of 
general formula X as defined above, and crotamiton, 
with at least one pharmaceutically acceptable 
excipient . 

The cerm saturated will be intended to mean a 
30 hydrocarbon based residue containing no aliphatic 
multiple bonds ; such as ethylenic or acetylenic bonds. 

Preferably. Rl is an alkyl or cycloalkyl 
residue, and, in this caser a cyclohexyl residue which 
can be linked to the pyridone ring via an alkylene, or 
35 alternatively which can be sxibsti Luted with an alkyl 
group , 
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Rl can also represent an aromatic radical or an 
aromatic radical linked to th pyridone ring via an 
alkylene residue. 

The aromatic radical is advantageously a phenyl 
5 group, optionally substituted with one or more alkyl 
groups p 

Among the compounds of general formula I which 
are useful according to the present invention, mention 
will be made in particular of l-hydroxy-4-methyl-6-n- 

10 hexyl-^ -€-isohexyl - , -S-n-heptyl- or -6-i8oheptyl-2- 
pyridone, i-hydroxy-4-methyl-6-octoyl- or -6-isooccyl- 
2 -pyridone, in particular in the form of 1 -hydroxy- 
4 -methyl - 6 - ( 2 , 4 , 4 - 1 rime thy Ipentyl ) hydroxy- 4 - me tbyl - 
6-cyclohc3cyl-2 pyridone, l-hydroxy-4-meLhyl-6-cyclo- 

15 hexylmcthyl- or -6-cyclohexylethyl-2'pyridone, it being 
possible in each ease for the cyclohexyl residue also 
to bear a methyl radical^ 1 -hydroxy- 4 -methyl - 
6- (2 -bicycloC2-2.x]heptyl) -2-pyridone, i-hydroxy- 
3,4 dimethyl -6 -benzyl' or - 6 -dimethylbenzyl- 2 -pyridone 

20 and 1- hydroxy -4 -methyl -6- (p-phenylethyl) -2-pyridone. 

Preferably, the 1 -hydroxy- 2 -pyridone is 
ciclopirox (Rl « cyclohexyl, R2 = R4 « H and R3 ■ CHS) 
of octopirox (Rl 2, 4, 4-trimethylpenLyl, R2 » R4 » H 
and R3 - CIU), as well as their physiologically 

25 acceptable salts, in particular the ethanolamine salts 
thereof , 

The advantage of the l-hydroxy-2-pyridones lies 
in uheir action, on the proteic metabolism of the 
yeasts; i.e. after they have penetrated into the cell 

3 0 rather than into the synthesis of ergosterol, like the 
imidazole compounds which act at the parietal level. 

Crotamiton, or N-ethyl-N-O-tolylcrotonamide, 
has, for its part, been described as a scabicide, an 
antipruriginous agent and as an antifungal agent. 

35 Advantageously, the hydroxy -2 -pyridone/ 

crotamiton weight ratio in the combination product 
according to the invention is between 4/1 and 1/4, 
preferably close to i. 
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The ooTistituenCs of the nov 1 combination 
product according to the invention are intended to be 
used simultaneously. 

However, they may al^o be used in combination 
5 separately or offset over time. 

The same pre£erred weight ratio between the 
l-hydro3Qr-2-pyridone of formula I as defined above, and 
the crotamiton will be desired in the dermatological 
and/or cosmetic compositions according to the 
10 invention. 

According to this aspect of the present 
invention r the synergistic combination as defined above 
will be present in the composition in a proportion of 
between 0 . 5 and 4% by weight . 
15 The compositions are preferably in the form of 

a shampoo ; a lotion or an aerosol solution. 

The examples which follow are intended to 
illustrate the invention without limiting its scope in 
any way. 

20 In these examples^, reference will be made to 

the attached tables which summarize the fungicidal 
activity of the products, alone and combined, on 
econazole-reaifitant wild-typo Pi cyrosporuin ovale and 
Candida albicans ATCC 9021. 

25 

EXAMPLE 1 : Ciclopiroxolamine/crotamitoxi combination 
Walaese^ia furfur fPityrosporum ovale^ strains 
were tested for their sensitivity with respect to the 
active principles, alone or in combination, according 
3 0 to the invention. 

The strains are obtained from the Parasitology 
Laboratory of the Regional Hospital Centre o£ Rangueil, 
Toulouse (France) and a strain is econazole-resistant 
(eeo-R) . They were cultured during the tests on solid 
35 Dixon medium. 

The technique used is original since it uses 
both the principle of the chessboard technique and that 
of the Afnor standard by membran filtration relative 
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to Che fungicidal nature, with a inicroorganiBm-molecule 
contact time of 5 miziuties. 

This is a macro-method which was thus carried 
out here, with validations, in each test, of the 
5 solvent control for the molecules (20tr Tween^, 17% 
ethanol in distilled water) . 

This solvent mildly inhibits the activity of 
ciclopiroxol amine, and better results should thus be 
expected in practice. The other controls are that of 
10 the vigour of the strain and of the efficacy of the 
products alone, i.e.: 

- ciclopiroxolamine 4% 

- crotamiton 4% 

Table 1 represents the geometric averages of 
15 the logarithmic reduction on two wild- type Pityroeporvm 
ovale strains, one o£ which is eco-R, the number of 
tests and the percentage of efficacy. 

The Afnor standard considers that there is a 
fungicidal nature for a 4 Log 10 reduction of the 
20 inoculum after contact for 15 minutes. 

We therefore have here after five minutes of 
contact 100% activity fori 



« Crotamiton 4% (product used alone) 

Crotamiton 2% ) 

* ) (synergistic combination) 
Ciclopiroxolamine 2% ) 

30 and SOV activity for 

• Ciclopiroxolamine 4% (product used alone) 

For technical reasons of solubilization of the 
3 5 molecule, we considered that the higher concentrations 
of ciclopiroxolamine would tend towards 100^ activity 
at about 6% ciclopiroxolamine. The FFC Index is thus 
less than 0*7, 
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The pH in all of these studies is around B. 

RXAMPLE 2 z Octopiroxolamizie/crotamiton combination 

The combination of octopirox with crotamiton 
S W21S tested according to the methodology of Example 1 on 
an eco-R Pityroeporum ovale strain and C. albicans ATCC 
9021. 

Table 2 represents the reoulta obtained on 
eco-R P. ovale after five minutes of contact for the 
10 combination: 

- crotamiton 1%/octopirox l^, for which there is 100% 
efficacy 

- whereas the products alone at twofold or fourfold 
concentrations are less active. 

IS Specifically, crotamiton at 4% gives an 

efficacy of 84% and octopirox at 2% gives an efficacy 
of 45%, 

It. iG thu«3 eeen that the concentration ratio 
gives an FFC index of less than 0.75. 
20 The same solvenc was used and checked in each 

test, as specified in the ^nor standard. 

These reeults were confirmed on an Afnor 
reference yeast (C, albican;? ATCC 3021) . The results 
are given in Table 3 . 
25 The tests in Bxamplc 2 were carried out with a 

more basic pR ip 9. 
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EXAMPLE ^ : Shampoo 

OetopiroxoXamixie ) 

or ) 0*5 to 2% 

Cicloplroxolamizie ) 

Crotamiton 0.5 to 2% 

Decylglucoside (55^ eoU 10 g 

Disodium cocoamphodiacecabe (3S% sol,) IS g 

Cocamidopropylbetaine (30% sol.) 

MEA cccantido 5 g 

Propylene glycol 2.5 g 

Fragrance < dye 

Completing ag^nt 

Deminerali2ed water gs lOO ml 

pH adjusted to between 7 and 9 



5 EXAMPLE 4 : ShampOO 

Octoplroxolamine } 

or ) O.S to 2% 

Ciclopiroxolomine ) 

Crotamiton 0,5 to 2% 

liaurylpolyglucose (50% sol,) lo g 
Dieodium cocoamphodipropionate (40% @ol<} 8 g 

Polysorbate-20 i to 3 g 
Hydrogenated talloweth 60 

Myristyl glycol 2 to 3 g 

N-hydro3cyethylacetamide (70% sol.) 0-5-1-5% 
Fragrance, con^lexing agent 
Opacif icr 

Deminerali^ed water qs lOO ml 

pH adjusced to between 7 and B 
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EXAMPi^ S > Shampoo 

Octopiroxolamine ) 
or ) 0.5 to 2% 

Ci clop iroxolamine ) 
Crotamiton 0.5 to 2% 

Decylglucoside (55% sol.) 6 g 

Disodium coccamphodiacetate (36% dol.) 
Cocamidbpropyldimethylaminohydroxypropyl 
Collagen hydrolyaia [sic] (30% sol.) 7 g 

DEA cocamide 3 to 5 g 

Glycerol 2 g 

Fr agr anc e , dye 

Demineralized water qs 100 ml 

pH adjusted to between 7 and 9 

EXAMPLE 6 : ShampOO 

Ciclopiroxolamlne or octopiroxolamlne ) 

) 0.5 to 2% 

Crotamiton ) 
Triethanolamide al)cyl ether sulphate 

(30% sol.) 20 to 50% 
Coconut fatty acid dihydroxyethanol amide 

Disodium ethylenedi amine 0*15 % 

Sodium chloride (qs viscosity) 1% 
Fragrance 

Purified water qs 100 g 

It: id important: to ensure chat the pH of these shampoos 
is adjusted to about 7-9 for reasons of efficacy and 
betner solubilization of the active agents. It is 
10 clearly understood that these formulations are not 
limiting and that it iB important CO promote the 
compatibility of the surfactants with the 1-hydroxy- 
2-pyridone/cratamiton combination according to the 
invention. 
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EXAMPLE 7 : Hair lotion 

Octopircxol amine ) 

or ) 0.5 to 2% 

Ciclopiroxolamine ) 

Crotamiton 0.5 to 2% 

Laurylpyridinium chloride 0.01 to 0.100 

Dimethiconc copolyol 0.10 to O.SO% 
Fragrance gd 

Water/alcohol mixture 30% to 60% vol. q$ lOO ml 



EXAMPLE a s Aerosol solution 

Oc t op i r oxo 1 ami ne ) 

or ) 0-5 to 2% 

Ciclopiroxolamine ) 

Crotamiton 0,5 to 2% 

Cyclomethicone 1 to 5% 

Methylol 30 ml 

70% N-hydroxyethylacet amide l to 5* 

Ethyl alcohol 50 ml 

Deminoraliaed water qs 100 ml 

Nitrogen qs 9 bar for pressurisation in 
aerosol can. 
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1. Combination product, characterized in that it 

consists of a combination of, on the one hand, an 
5 antifungal agent selected from 1 -hydroxy- 2 -pyridones of 
general formula I: 

.3 



3.0 r1 



(X) 



I 

OH 



in which represence a saturated hydrocarbon - 
based residue having from 6 to 9 carbon atoms / 

15 one of the residues and represents a hydrogen 

atom and the other represents a hydrogen atom or a 
methyl or ethyl group, and Rj represents an alkyl 
residue having 1 or 2 carbon atoms, 
and their physiologically acceptable salts, 

20 and, on the other hand, crotamiton, as potentiator 

of Che activity of the antifungal agent. 

2. Product according to Claim l, characterized in 
that, in the general formula I, is an alkyl or 
cycloalkyl residue, 

25 it being possible for the said cycloalkyl residue to be 
linked to che pyridone ring via an alkylene, or 
alternatively to be substituted with an alkyl group, 

3. Product according to Claim 1, characterized in 
that, in the general formula I, R^ is an aromatic 

30 radical, optionally substituted with one or more alkyl 
groups, which can be linked to the pyridone ring via an 
alkylene residue. 

4. Product according to Claim 1, characterized in 
that the antifungal agent of general formula I is 

3 5 ciclopirox or octopirox, as well as their 
physiologically acceptable salts, in particular their 
ethanolamine salt. 

5. Product according to ne of Claims 1 to 4, 
characterized in that the l-hydroxy-2- 
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pyridone/crotamiton w ight ratio is between 4/i ana 
X/4, prefer^ly close to 1. 

6. Product containing an antifutigal agent selected 
from the l-hydroxy'2-pyridonea of general formula I, as 

5 defined in Claims l to 4, and crotamiton, as a 
combination product for a simultaneous or separate use, 
or for use spread out over time, for the tr«atraent of 
fxingal skin infections. 

7. Derma to logical and/or cosmetic conqpoaition, 
10 characterised in that it contains a synergistic 

combination of a i -hydroxy- 2 -pyridone and crotamiton, 
as defined in Claims 1 to 5, and at least one 
phamaceutically acceptable excipient. 

8. Composition according to Claim 7, characterized 
15 in that it contains between 0-5 and 4* by weight of the 

synergistic combination. 



